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A Iko Kolwn by Projemor (1. It. M. Ze.rr. 

35. Proposed by 00OPBR D. 80HMITT, A H. Professor of M»th«m»ties, Univer»ity of Tennessee. 
Kioxrille, Tennessee. 

Prove that the product of two numbers, each the sum of four (4) squares 
may be expressed as the sura of four squares in 48 different ways and unite some or 
3)1 of the 48 ways. 

Solution fey Profewor G- B. M, ZBRR, A. M.. PrineipoJ of High Sehool, SUnnton, Virginia. 

Let («*+**+« 3 +^*)(.?«+/ s +^ , +/t 18 )*.l-tho product of the two 

numbers. From Euler's Theorem we get 

+ ( - a{f + bh — ce +df)* + {ah + hff + <;f 4- de) * , 

= i—tte + bf-<;//+ dh) s + (af+be+eh+dg)- 

+ <<iff + bh-ce-df) i A-iah-bg—if +de)\ 

- (<ie—bf-rg + dh)-+(af+be-ch—dgy 

-f (iiff'+M hw + df) s +(—<ih.+bff—i.f+de) i , 

= («/<■ + hf+ >. y+dh) 2 + (—qf+7>e—,:h+dgy 

•\-(iu)—bh.—M+df)"+(ah. + hj-,;f—deY. 

- { <ie —fif-t. ,-g -f dh) • + («f+be—<;h + <fy) * 

-f (//</ — ftA — /. •<>— df) • + (ah + hi + ,f— de) c , 

= (a,— )>/-<■<; - dh.) - + Utf+ be + ch—dg) z 

+ (og— bh +ce+ df) • 4- {ah + brj — ct'+ de) * , 

= (ii,: + If— eg -+• dh) • + (of- be f Ok + 'fy) -' 

+ (a<!+bh + <<—dfY + (ah—h,j—cf—deY % 

- (nirA-bf + <■(/— dh)' 2 -r (af—be—nh—dff)- 

+ ((/{/+hA-ee+df) ! +(ah—lHj + cf+de) i . 
The sum of four squares in eight different ways by combination of signs. 

A = (ae + bfj-rg-dhy +(af-be-ch+dg) s 

+ (—ag+bh-ce+df) i +(ah+bg+ c f+de) 2 , 
= Ow+hr—ch-de)* + (af—bffr-ce+dh)* 

+i-ah+be-e9+df) s + (ae+bk+tf+dg)*, 
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= {ah + bf— ce- dg) 2 + {of— bh-cg+ de) s 

+ (-ae+bg-+ch + df)"-+(ag + be+cf+dh)\ 

=(ae+bg-cf-dk) i + (ag-be-ch+df)* 

+(-«/+ M- c8+ dg) 2 + (a h + S/ p +^+<fo>* , 
= (fl/+ hg-rh-d?) 2 + (ag-bf-ce+dh) * 

= {(ih+hg-c,<-dfY- + (ag-bh-cf+de)* 

+ ('- af + £<?— «/ + rf/t) 2 + (a* + bf+ ch +dg) s , 
the- sum of four squares in six different ways by combination of letters. 

Since the signs of each of these six can form the sum of four squares in 
eight different ways, the whole number of ways is 8x0=4-8 different ways. 



PROBLEMS. 



46. Proposed by Professor WILLIAM HOOVER, A. M., Ph. D., Professor of Mathematios in tho. 
Ohio University, Athens, Ohio. 

Find f> from cos 0+cos 30+ cos 5#=0. 

47. Proposed by LEONARD B- DICKSON, A. M., Fellew in Mathematics, University of Chioago, 
Chioago. Illinois. 

Prove that (-1)(-1)=+1. 



GEOMETRY. 



Conducted by B- F. PINKBL, Kidder, Mo. All contributions to this department should be sent te him. 



SOLUTIONS OF PROBLEMS. 



34. Proposed by T. JOHN COLE, Columbus, Ohio. 

A circular field contains 10 acres. A horse is tied to the fence with a rope 
sufficiently long to graze- over (>ne acre. Find length of the rope (1) when the horse 
is on the inside (2) when he is on the outside of the fence. 

Solution by Professor 6. B. M. ZERR, A- M-, Principal of High School, Staunton, Virginia. 



